Acknowledgements

This teacher’s guide was developed in a partnership between
scientists in the Planetary Materials Office, at NASA's Johnson Spi#
Center in Houston, Texas, and teachers from local school district

NASA and Contractor Staff Teachers On the Cover—
Marilyn Lindstrom JoAnne Burch _
Project Coordinator and Meteorite Curator Pearland ISD, Several aSPeCtS of a meteorite
NASA Johnson Space Center Elementary fall are depicted on the cover.
Houston, Texas Pearland, Texas The background is a painting
Jachvn Al Karen Crowell created by an eyewitness of
aclyn Allen ) Al £
Scientist and Science Education Specialist Pasadena ISD, the SlkhOte Alin flrepa”' At
Lockheed Martin Engineering & Sciences Co. Elementary the tQp is the asteroid |da,_ a
Houston, Texas Pasadena, Texas possible source of meteorites.
_ At the bottom is Meteor
';:'a” Ire'mgn.* apdtca” Allen Z‘\))i’n"lusksd‘ Crater in Arizona—the first
anetary Scientists , . o .
Lockheed Martin Engineering & Sciences Co. High School identified meteorite impact
Houston, Texas Alvin, Texas crater.
Anita Dodson Karen Stocco
Graphic Designer Pfisadena ISD,
Lockheed Martin Engineering & Sciences Co. High School
Houston, Texas Pasadena, Texas
Bobbie Swaby
Pasadena ISD,
_ _ Middle School
National Aero_naut{cs and Pasadena, Texas
Space Administration
Lyndon B. Johnson Space Center
Earth Science and Solar System Kay Tobola
Exploration Divison Alvin ISD,
Middle School
Alvin, Texas

We would also like to thank the following for reviews and meteorite samples:

NASA - Don Bogard, Mark Cintala, Everett Gibson, Kathleen McBride, Dave Mittlefehldt, Larry Nyquist, Cecilia
Satterwhite, Carol Schwarz, Roberta Score,** Faith Vilas, and Mike Zolensky.

NASA/OSU - Richard Adams, Jim Fitzgerald, Larry Gilbert, Les Gold, Tibisay Marin, Debbie Shearer, Greg Vogt,
and Ralph Winrich.

Teachers- Gregg Baumgartner, Stephanie McNeel, and Susan Ross (Alvin ISD); Jean Groover and John Ristvey
(Clear Creek ISD); Cathy Corley and Jeanie Thuneman (Friendswood ISD) and John Beasley (Stafford MSD).

Organizations- U.S. Antarctic Program (NSF), NNMH Smithsonian Institution, NASA, and the Field Museum of
Natural History.

*Now at the Lunar & Planetary Institute, Houston, Texas.  **Now at Antarctic Support Services, Denver, Colorado.

NASA EG-1997-08-104-HQ i



Contents

About EXPIOring MEtEOITE IMYSIEIIES .......eiiiiiiiiiiie ettt ettt e e e e e e e e s e bbbt e e e e e e e e e e e e annnbebaeeeaeas 17 R
ADOUL The IMELEOIIEE DISK ...ttt ettt e e e oo e ookttt ettt e e e e e e e e s e ababbe et e e e eaaeaeeaesannbbsbbeeeeaaaaaeeesaannnns iv

P o T 1 LA g To IS o [T TP TP PRI iv
SCIBNCE PrOCESS SKIlS ...ttt e oo oottt et e e e e e e e e oo a bbb be et e et aaaeeesaaananbbabeeeeeaaaeeeaeaannnrnbenes v
Science and MathemMatiCS STANTAITS .........eeiiiiii ittt et e e e e e e s e e e e et e et e aae e e s s s aaabbbbeeeeeeaaaeeesaaannsbesneees Vi
[T o] a T o] o ol o F= Vg 1T TP PUPRR iX
LESSON SEUUENCE SUGUESHIONS .....tetiiiiiiiiaeeiei ittt et e e e e e e e s s e e abebee e et eeaaaaaeaaaaaaabbeseeeeeaaaaesaeaaansbbbeeeeeeeaaaaessaaannnbbnbeeeeaaaaaaaanan X

Teacher’s Guide

Meteorites, ClUES t0 SOlar SYSIEM HISTOTY .........uiiiiiiiiiii ittt e et e e e e e e e e e e e anbbnraeeeeeas 1
Meteorite ABC'S FACT SNEET ...ttt et e e et e e e et e e e e b bt e e s e b b et e e e anbae e e s ennes 29
Solar SYStem ABC'S FACE SNEEL .....coo ettt e e e e e e ettt et e e e e e e e s e e nb bbb e e eeaaaaaaaeas 31

Mysterious Meteorites
LesSON 1: NODIESVIIIE Fall ...ttt et e e e e e e e et b e et e e e e e e e e e e e e nbabbebeeeaaaaaeaeaaaanns 1.1

Where Do They Come From?
Lesson 2: FOlloW the FalliNg MELEOIITE ........ciii ittt ettt et e e e e e e e e s et e b aeeeaaaaaeeeeaaans 2.1
Lesson 3: Searching fOr MELEOIITES .......coiiiiiiiiiiie ettt bttt e e e e e e e e s e bbb b e et e e e e e e e e e e e e snnbbebeeeeaeas 3.1
Lesson 4: The Meteorite-ASteroid CONNECLION .........ciiiiiiiiieiiiii ettt e st e e e st e e e s snb e e e e s abreeeeeanes 4.1
LessSOoN 5: LOOKING @t ASLEIOIAS .........ueeiiiiiiiiiiae ittt e oottt ettt e e e e e e e e s et bbb et e e e e e e e e e s e e annnbbbeeaeeaeaaaeaesaannnnes 51
Lesson 6: Impact Craters — Holes IN the GroUNd! ... e e e 6.1
LESSON 7. Crater HUNTEIS ......oeiiiieiiiiiee ettt e e e ettt e e e e e e et e s s bbb e et e e e e e e e e e s s bbb e rereereeeeeas 7.1

What Are They?
[ITYcY0) g I T o [ o] [T {0 Tod €T 8.1
LEeSSON 9: MELEOITE SIBULNS! ...t e e e et e e et e e et e e e eaa e s st e e eab e s esaa s seaaneesstesanansas 9.1

How Did They Form?
Lesson 10: Building BIOCKS Of PIANELS ..........uuiiiiiiiiiiiieee et 10.1........
Lesson 11: Changes INSIAE PIANETS ...........uiiiiiiiiiiiii et a e e e e e anes 111.........
Lesson 12: BUuilding BIOCKS OF LIfE .......eeiiiiiiiiiiiiee ettt e e e 12.1.......
LeSSON 13: SOIVING @ MYSEEIY ...ttt ettt e e ettt et e e e e e e s e s e bbb e be e e e e e aaeaeaeannnbnbeeeeaeas 13.1........

What Effect Do They Have?
Lesson 14: Direct Hit at the K-T BOUNGAIY ........uuuiiiiiiiiiiaiiii e 14.1......
Lesson 15: Historical Meteorite FallS ..........cooooiiiiiiiiii e e e eab e eees 15.1.......
LESSON 16: NEAI IMISS ..covvuiiiiiiiiiiiee ettt e ettt e e e ettt e e e e e e et e e e e e s eaba e eeeesssba e eseestataseesesstanaeeeerrnes 16.1.........

How Can | Use Them?
LeSSON 17: ASLEIOId RESOUITES .....ccuuniiiei ettt ettt e et e e et e et e e e e st e e s b e s esba e e sbaeesaan e enbasns 17.1..........

Is There a Career for Me?
Lesson 18: ANtarCtiC MELEOITE TEAMS ......u.iiee it e et e e e e e e e e et e e et e e e s e e s saa e e eaasessaneseras 18.1.........

What Can We Believe?

Lesson 19:The Daily SROOLING STAK......ccii ittt e e e e e e e e e e e e e e e e e s ennbeeeeeeaeas 19.1....
L€ [0 1SE7= TP TP TR PRRTPPP Al
EUCALION RESOUITES ....eeiiiiiiiiiiiiiiitt ettt et ettt ettt e e e e e e a4 s ot be bttt e et e e e e e e e e aaaan et eebeeee e e e e e e e e e o nbbbbebeeeeeaaaeeesaaannnnbbseaeaeas B.1

ii NASA EG-1997-08-104-HQ



